MTH 126 
Math for Elementary Teachers II
Fall 2008
Sections 01 (9:55 a.m.) and 02 (11:00 a.m.)

MTWR, CH 41
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 Instructor: 
Dr. Jon Hasenbank

Office:
1034 Cowley Hall
Phone:
785-6609
Email:
hasenban.jon@uwlax.edu

Webpage:  
http://www.uwlax.edu/faculty/

hasenbank/mth126
 
       Textbook: 
Mathematical Ideas, Expanded 10th Ed., by Miller, et. al.;

Ch: 7-8, 11-13, & 15

Catalog Course Description:
Continued study of the mathematical concepts and techniques that are fundamental to, and form the basis for, elementary school mathematics.  Topics include:  use of probability and statistics to explore real-world problems; representation and analysis of discrete mathematical problems using counting techniques, sequences, graph theory, arrays and networks; use of functions, algebra and the basic concepts underlying the calculus in real-world-applications.  

Course Objectives:   By the end of this course, students will…
· Use problem-solving techniques, formal and informal argument, and mathematical representations to explain and analyze mathematical situations.
· Describe, flexibly use, and model real-world phenomenon using patterns, variables and algebraic expressions.
· Recognize, describe and analyze standard functional relationships including linear, polynomial, power, inverse proportional, exponential and logarithmic and use these functions to model real world situations.
· Understand discrete processes, identify real world applications, and solve problems using counting techniques, sequences, iterations and graphs. 
· Explain basic probability concepts, find probabilities of simple and compound events, and use probability to predict outcomes based on experimentation or theoretical computation.

· Formulate statistical questions, design data collection plans, and collect, organize, and summarize data through graphs and numerical measures.

· Use technology for statistical computation, simulating probabilistic situations, graphing functions and exploring mathematical problems.

Outline of Course Content:

The structure of this course is guided by the standards and practices endorsed by the National Council of Teachers of Mathematics, as well as the relevant research in math education.  It focuses on the content specified in the NCTM Principles and Standards for School Mathematics (www.nctm.org) and the Wisconsin Model Academic Standards (http://dpi.state.wi.us).
Course outline:

1. Functions & Algebra

»  Patterns.


»  Concept of variable using concrete and informal representations.


»  Use of variables to describe mathematical situations.


»  Multiple representations of relations.


»  Attributes of polynomial, rational, trigonometric, and exponential functions.


»  Model real world situations with various functions.


»  Operations on expressions and solutions of equations and inequalities.


»  Systems of equations.


»  Underlying concepts of calculus.

2. Discrete Mathematics

»   Sequences and recursion.


»   Matrices and arrays.


»   Counting techniques.


»   Graphs, networks, and trees.

3. Probability and Statistics


»   Prediction based on experimental and theoretical probabilities.


»   Probability in simple and compound events.


»   Descriptive statistics (graphical and numerical).


»   Randomness and sampling.


»   Formulation of statistical questions, data collection and organization.


»   Analysis and interpretation of data.

Wisconsin Model Academic Standards for Mathematics

Standard A:  Mathematical Processes 
· A.8.1/12.1 Use reason and logic to evaluate information, perceive patterns, identify relationships, formulate questions, pose problems, and make and test conjectures

· A.8.2/12.2 Communicate logical arguments and clearly show why a result does or does not make sense’ why the reasoning is or is not valid, an understanding of the difference between examples that support a conjecture and a proof of the conjecture 

· A.8.3/12.3 Analyze non-routine problems and arrive at solutions by various means, including models and simulations, often starting with provisional conjectures and progressing, directly or indirectly, to a solution, justification, or counter-example 

· A.8.4/12.4 Develop effective oral and written presentations employing correct mathematical terminology, notation, symbols, and conventions for mathematical arguments and display of data

· A.12.5 Organize work and present mathematical procedures and results clearly, systematically, succinctly, and correctly 
Standard E:  Statistics and Probability

· E.8.1/12.1 Work with data in the context of real-world situations by formulating hypotheses that lead to collection and analysis of one- and two-variable data designing a data collection plan that considers random sampling, control groups, the role of assumptions, etc., conducting an investigation based on that plan, and using technology to generate displays, summary statistics, and presentations
· E.8.2/12.2 Organize and display data from statistical investigations using: appropriate tables, graphs, and/or charts (e.g., circle, bar or line for multiple sets of data), appropriate plots (e.g., line, stem-and-leaf, box, scatter), frequency distributions, percentiles, and line of best fit (estimated regression line) 

· E.8.3/12.3 Interpret and analyze information from organized and displayed data when given measures of dispersion, including standard deviation and variance, measures of reliability, and measures of correlation
· E.8.4 Use the results of data analysis to make predictions, develop convincing arguments, and draw conclusions 
· E.8.5 Compare several sets of data to generate, test, and, as the data dictate, confirm or deny hypotheses
· E.8.7/12.5  Determine the likelihood of occurrence of simple and complex events by using a variety of strategies to identify possible outcomes (e.g., lists, tables, tree diagrams, combinations), conducting an experiment, designing and conducting simulations, applying theoretical notions of probability 
Standard F:  Algebraic Relationships

· F.12.1 Analyze and generalize patterns of change (e.g., direct and inverse variation) and numerical sequences, and then represent them with algebraic expressions and equations 

· F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function, translating different forms of representing them (e.g., tables, graphs, functional notation, formulas), describing the relationships among variable quantities in a problem, using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 

· F.12.3 Solve linear and quadratic equations, linear inequalities, and systems of linear equations and inequalities numerically graphically, including use of appropriate technology and symbolically, including use of the quadratic formula 

· F.12.4 Model and solve a variety of mathematical and real-world problems by using algebraic expressions, equations, and inequalities 

· F.8.5 Recognize and use generalized properties and relations, including additive and multiplicative property of equations and inequalities, commutativity and associativity of addition and multiplication, distributive property, inverses and identities for addition and multiplication, and the transitive* property 
Connections:  Students will understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

Problem Solving:  Students will engage in mathematical inquiry through understanding a problem, exploring, conjecturing, experimenting, and justifying.

Communication:  Students will demonstrate proficiency in both oral and written mathematics by organizing their mathematical thinking and using the language of mathematics (symbols and terminology) to express ideas effectively.

Representation:  Students will use multiple forms of representation including concrete models, pictures, diagrams, tables, and graphs.

Technology:  Students will demonstrate the effective use of technology and understand that technology is an integral part of teaching and learning mathematics.
Disability Disclosure:  “Any student with a documented disability (e.g., physical, learning, psychiatric, vision, or hearing, etc.) who needs to arrange reasonable accommodations must contact the instructor and the Disability Resource Services Office (165 Murphy Library) at the beginning of the semester.  Students who are currently using Disability Resource Services will have a copy of a contract that verifies they are qualified students with disabilities who have documentation on file in the Disability Resource Service Office.”
Class Policies:
1. Attendance & behavior. You are expected to attend class every day, ask and respond to questions, and participate in discussions and group work. 

2. Late work is not acceptable. Organization and timeliness are important job skills, and I expect you to meet all deadlines for assigned work. Therefore, late work will not be graded.
3. Emergencies. If you must miss a quiz or exam due to an emergency, you need to contact me as soon as is reasonably possible. 
Grading and Assessment:

Homework: Homework will be assigned every day. It is your chance to develop your skills and understanding, and consequently it will not usually be graded. Be prepared to ask questions and discuss answers at the beginning of the next class period.

Quizzes: There will be periodic in-class quizzes during the semester. These will be announced in class one day in advance. These quizzes will be used as a formative assessment tool in order to gauge your progress in the course and prepare for examinations.  No makeup quizzes will be given, but your lowest quiz score will be dropped.
Problem Solving Sets. There will be six problem solving sets, each worth 10 points.  These problem solving tasks will assess your comprehension of written material and your ability to apply your knowledge and techniques in similar, but new, situations.  These sets may be worked on collaboratively, but each individual is required to turn in their own work.  In addition, 2 to 4 individuals will be called on to present their solution strategies to the class.  Each set will be worth 10 points. 
In-Class Exams: There will be three in-class exams, each worth 100 points.  There are no “make-up” exams and exams must be taken at the assigned times.  Written verifiable evidence of emergencies must be given for any exceptions.  
Final Exam:  There will be a mandatory comprehensive final exam worth 150 points given either on Saturday, Dec. 13 from 10 a.m. - noon, or Monday, Dec. 15 from 10 a.m. - noon.  
Projects: There will be two writing projects assigned, each worth 15 points. Projects give you a chance to help you apply your knowledge and/or use technology to solve problems outside of class, and they give you experience communicating mathematics. Projects will also assess your ability to research topics, evaluate your understanding of the material, and prepare clear, well-organized reports or materials.  
Group Work and Labs: Working in groups during class time will give you the opportunity to listen to, respond to, and question one another, explore examples, and convince one another of the correctness of their solutions.  You will be assessed on your ability to explain how and why procedures and algorithms work.

	*Approximate* Points Breakdown

	Your grade will be determined according to the percentage of points earned in the course.

A: 92-100
AB: 88-92
B: 82-88

BC: 78-82
C: 70-78
D: 60-70


	Exams (3 at 100 pts)
300

Final Exam (cumulative)
150
Problem Solving Sets
60
Projects
30
Quizzes
75-90
Total:
700+


Note: 
The information on this page is subject to change at the discretion of the instructor. 
Changes will be announced in class and updates will be posted on the course website.


